mTORC1 signaling requires proteasomal function and the involvement of CUL4-DDB1 ubiquitin E3 ligase.
The mammalian target-of-rapamycin (mTOR) signaling pathway serves as a major regulator of cell growth, cell size and metabolism. In vivo, mTOR exists in two complexes, both of which contain the catalytic subunit mTOR, the invariable subunit mLST8, and a complex specific subunit Raptor or Rictor, forming either the rapamycin-sensitive mTORC1 or rapamycin-insensitive mTORC2, respectively. The exact functions of Raptor or Rictor in these complexes are still unclear. Here we demonstrate that mTORC1-mediated signaling events require the function of the 26S proteasome. Inhibition of the 26S proteasome by MG132 leads to the rapid inhibition of phosphorylation of the mTORC1 substrates S6 kinase and 4E-BP1. We have further discovered that the WD40 repeat proteins Raptor and mLST8 bind the CUL4-DDB1 ubiquitin E3 ligase. Loss of CUL4B or DDB1 specifically blocks the phosphorylation of S6 kinase at threonine 389 and 4E-BP1 at serine 65 and threonines 37 and 46, while loss of CUL4B enhances the phosphorylation of AKT at serine 473. These phosphorylation effects are identical to those resulting from the inactivation of Raptor. Our data suggest that the CUL4-DDB1 ubiquitin ligase interacts with Raptor and regulates the mTORC1- mediated signaling pathway through ubiquitin-dependent proteolysis.